The purpose of this study is providing a scale for measuring attitudes toward science among Persian secondary school students. A total of 300 (150 girls and 150 boys) of second grade students from all disciplines including science and mathematics in secondary education, participated in the study. Research instrument was, translated Persian version of Simpson -Troost Attitude Questionnaire (STAQ). After performing the scale among the sample, the data was analyzed by SPSS software. The reliability of questionnaire was found to be .84. Factor analysis indicated that more than 35.8% of the total variance was explained with the scale scores. After factor rotation, five factors of attractiveness of science, the class / teacher, self-directed efforts, anxiety toward science and the family pattern were identified. Thus it was shown that the scale is multidimensional and the dimensions have appropriate reliability and validity to measure attitudes toward science, so this instrument could be used in the next Persian research in measuring attitudes toward science. Multivariate Analysis (MANOVA) of data showed that there is no significant difference between sex and students' attitudes toward science. But in the third factor (self-directed efforts) was a significant difference between sex and students' attitudes toward science and the average of female students were higher than male students. Test results also showed that there is significant different between discipline of students and their attitudes to science and attitudes of empirical science students have the better attitudes than themselves, while science students in first factors (attractiveness of science) and in second factor (class / Teacher), had mean higher average than mathematical physics students.
Introduction
Scientific and technological progress in many countries is associated with rapid growth. Part of this development is due to essential consideration to the field of science education. Today the first priority in science education is to improve math and science education from kindergarten to before university. With global growth of science and technology in the form is happening fast, low interest students in science courses and work, is a global concern that demands the reforms in science education in international scale. Because student attitudes toward science affects their future scholar and job choices, so measuring the effect of this reform on the attitudes of students is important and requires tools with strong psychometric properties (Owen et al, 2008) .
Research have showed that people interests in science, is important to learning science. In fact, the attitude of students is one of the key factors in learning science. Growing positive attitude towards science could improve students' interests in science and related professions to science. Positive attitude can also increases learning of scientific issues formally and informally, after teaching teachers (George, 2006) . From other hand, Attitudes toward science is important because attitudes can enhance the educational achievements of students and affect their performance. The students, whom have more positive attitudes, have willingness to better performance in science (Beaton et al, 1996) .
One of the issues of attitudinal studies in science education is to assess the elementary, intermediate and secondary students' attitudes toward science (Turkmen, 2007) . Assessment of public understanding of science is important not only in science education community, but also from the viewpoints of social scientists (Bak, 2007) . This issue is due to the close relations between science, technology and society.
Accordingly, the present research addressing the concept of attitude toward science and its related components, and also introducing the attitude assessment tests in science, examine the validity of Persian scale of attitudes toward science among Iranian secondary school students in science and mathematics courses examine.
Attitudes toward Science and Its Related Components
Although the definition or concept of attitude in relation to science is vague and inconsistent, however attitude is defined as person's directions in response to emotional affairs, peoples, places, events or ideas (Sipmson and Oliver, 1990) . So phrases like "I love science" or "I enjoy science", are considered as attitudes.
Adolescence is one of the most critical periods of human development. Achievement in science as well as attitudes toward science, therefore are of special concern to science educators during this time (Talton and Simpson, 1985) . Children shape early their attitudes toward science. Many children who inter to the period of adolescence have the lowest exposures to science after third grade; half of the students feel that they do not like to choose science. Only 21% of the eight grades have a positive attitude to science (Hurd, 1982) . Seven grades students show the first formal orientation towards science. The preliminary experience and orientation toward science affects attitude and commitment of students to science and their future potential science based activities (Simpson and Troost, 1982) .
There are many factors that influence attitudes and achievement among adolescents. Some of the factors are associated with parental background and family environment. Other factors relate to individual characteristics such as self-concept, locus of control, and achievement motivation. Still other variables are associated with school influences such as class climate, teachers, and administrative styles (Talton and Simpson, 1985) . According to Osborne et al. (2003) studies have incorporated a range of components in their measures of attitudes to science including: the perception of the science teacher; anxiety toward science; the value of science; self-esteem at science; motivation towards science; enjoyment of science; attitudes of peers and friends towards science; attitudes of parents towards science; the nature of the classroom environment; achievement in science; and fear of failure on course. Generally, these factors can be summarized in five cases are:
2.1 Gender: Among the factors the most significant is gender for, as Gardner comments, 'sex is probably the most significant variable related towards pupils' attitude to science'. Research has shown that boys compared with girls consistently have more positive attitudes to school science although this effect in physics is stronger than biology. Prominent theory to describe why this is the consequence of socio-cultural issues that commonly gives fewer opportunities for handling and use of technological tools to the girls.
Socio -economical Class:
Several studies have examined the relationship between socio-economic class and attitudes towards science. Although the results of these researches in some cases are contradictory, although Breakwell and Beardsell's (1992) study did find that class was negatively associated with attitude towards school science -children from lower social class having more positive attitudes showed that lower social class as a negative attitude toward science affects. However, the role of social class in this regard remains uncertain.
2.3 Classroom / teacher: Some research focused on the effects considered classroom environment as an important factor affecting attitudes. Research of Myers and Fouts (1992) showed that that the most positive attitudes were associated with a high level of involvement, very high level of personal support, strong positive relationships with classmates, and the use of a variety of teaching strategies and unusual learning activities. Longitudinal study of Simpson and Oliver (1990) also showed that there were common aspects of teaching that were perceived to be effective by both teachers and pupils. These were:
 clear goals for pupil learning;
 clarity of communication of lesson goals and agenda to pupils;  use of preview and review of lesson content;
 helping students to contextualize content in terms of their own experience and knowledge, as well as in terms of other teaching goals and learning experiences;  some willingness to allow pupils to have input into goal and agenda setting;  a supportive social context designed by the teacher to help pupils feel accepted, cared for and valued;
 an ability and willingness to allow for different cognitive styles and ways of engaging with the learning process among pupils, through multiple exemplification, and the use of different types of illustration and mode of presentation, and offering pupils a choice from a menu of possible ways of engaging; and  A willingness to take into account pupil circumstances and to modify/pace/ structure learning tasks accordingly.
Teachers also play an important role in attitude formation. In fact quality of education directly is related to quality of science education and nature of science teaching affects strongly students' attitudes toward science. The fact that classroom environment is under direct control of the educator is significant. By increasing teacher awareness to the important role that classroom environment may play in the formation of student attitudes toward science it may be possible to substantially increase student interest and achievement in science. If classrooms are fashioned into stimulating, supportive environments in which students may question and develop their interests in science, an important educational goal may be achieved. Self-concept in science should also improve if students are given a supportive environment in which they can explore the nature of science (Talton and Simpson, 1986) .
2.4
Peers: one of the factors that greatly have been studied in science education is the effect of peers and friends. How friends in general and best friends in particular view and perform in science may be an important influence (Talton and Simpson, 1985) However, some related variables such as personal motivation, home, school and peers are in partial control teachers (Kremer and Walberg, 1981) . Children and adolescents consider peoples a model that that they respect and encourage them and feel close relations with. Typically whose are as models that have the most relations, such as parents, siblings, peers and may be elder friends (Owen, Froman and Moscow, 1981) . Norms shown by such peers will help to guidance students' behavior and attitudes (Fishbein and Ajzen, 1975) .
Family:
Family and home environment also have strong impact on adolescent attitudes. The more parents' involvement in academic affairs of students will lead to higher level of scientific attitudes and interest in them. Interest rates of each the parents, siblings and their cooperation with students are effective on attitude toward science (Osborne et al., 2003) .
Attitudes toward Science Scales
The investigation of students' attitudes towards studying science has been a substantive feature of the work of the science education research community for the past 30-40 years (Osborne et al., 2003) . Since Null challenged instructors for thinking about measurement of scientific attitude, many instruments emerged to evaluate scientific attitudes. During these years, researchers have been used the various methods and instruments to measure attitudes toward science:
3.1 Qualitative Methods: even with the growth of qualitative methodology in educational research, only few studies are seen following the issue of student attitudes through group and clinical interviews (Osborne and Collins, 2000) . While such studies are subject to restrictions of their generalizability, the richness of data does seem to give more insight into the origins of attitudes to school science than quantitative methods indicating that both methodologies have value. These methods have offers some pointers about the attitude of students towards scientific issues. In fact, in this way the relative popularity of subjects such as chemistry, physics and biology is measured among students. Studies by Howard (1995) and Osborne and Collins (2000) are some cases of these researches. In recent research, by means of group interviews, sixteen year old student attitudes and opinions towards science was deeply investigated. The results showed that chemistry are less attractive than physics to students (Osborne et al., 2003) .
Quantitative Methods:
Traditionally, researches on attitudes to science have been the more quantitative and have used positivistic methods (Krogh, 2005) . More commonly, attitudes have been measured through the use of questionnaires that commonly consist of Likert-scale items where students are asked to respond to statements of the form:  Science is fun.
 I would enjoy being a scientist.  Science makes me feel like I am lost in a jumble of numbers and words (Osborne et al., 2003) .
One of the most common instruments is the Scientific Attitude Inventory (SAI) the developed by Moore in 1969 (Moore, 1969 . Moore identified both positive and negative views of six separate domains of attitudes toward science that include:
i. The nature of the laws and/or theories of science-changeable versus unchangeable truths;
ii. The basis of scientific explanation-observation versus authority;
iii. Characteristics needed to operate in a scientific manner-independence of thought versus group thinking;
iv. The type of activity engendered in science-idea generating versus technology developing;
v. Progress in science-dependent on public understanding versus no need for public understanding;
vi. Science as a career -and satisfy visitors in interesting times tedious and uniform.
One of the most famous Scales is the questionnaire that developed by Moore and Sutman (1970) . A feature of this scale is that all the attitude objects are concerned with aspects of science in society and not attitude to science as a school subject. The result has been the development of a plethora of scales that give differing degrees of emphasis to a broader range of attitude objects (Osborne et al., 2003) . Another Questionnaire on attitudes developed by toward science Gogolin and Swartz (1992) and has assessed attitude of students towards mathematics. Another is the Views on Science-Technology-Society instrument developed by Aikenhead, Ryan, and Fleming (1989) , although this placed more emphasis on determining students' views of the nature of science. However, their items were determined from views expressed by students and, for this reason; their instrument is often seen as offering greater validity than others. It has been adapted most recently by Bennett (2001) to determine undergraduates' views of chemistry and develop profiles of students who held positive and negative views of the subject (Osborne et al., 2003) .
Concerns about scientific literacy and lack of leadership in science and technology, was the main issue in early 80's. Questionnaire of Simpson and Troost (1982) , were developed in order to predict how students learn lifelong habits associated with the development of science. This questionnaire is to determine whether factors related to their homes, family, school and class, affects commitment and achievement of students in science? Simpson and Troost (1982) definition of commitment to science are including attitudes, interests, values and other effective behaviors.
Moore (1969) created a list (inventory) of candidate items (20-27 items per area) to evaluate students' agreement or disagreement with each. The initial inventory presented contained 127 items (Lichtenstein et al, 2008 Moore and Foy (1997) shortened the SAI from 60 to 40 questions, and changes were made to improve readability and eliminate gender-based language. In the original SAI, Moore had opted for a four-point Likert response scale with no midpoint. In the revision, they opted for the more common five-point response format, with the midpoint being ''neutral/undecided.'' The underlying logical structure (six domains) and attitude direction (positive and negative) remained unchanged.
Research Questions
In this research the following questions were investigated:
i. The Persian scale of attitudes toward science has suitable validity?
ii. The Persian scale of attitude toward science is one-dimensional or multidimensional construct?
iii. Is there any significant different between attitudes of male and female secondary students toward science?
iv. Is there any significant different between attitudes of science and mathematics students toward science?
Methodology
Sample: The population of study is all second grade's sciences and mathematics students of secondary education in Isfahan city. Stratified random sampling was done to choose students. Finally a total of 300 boys and girls equally from the disciplines of sciences and mathematics participated in the study.
Instrument: instrument used in this study was the Persian translation of Simpson -Troost Attitude Questionnaire (STAQ). This Attitude questionnaire consists of 58 items on 5-point Likert-type scales. Six items of scales were reversed coding.
Results

Reliability of Scale
To measuring reliability of the scale and internal consistency Craonbach's alpha coefficient was used. Craonbach's ISSN 1913 -9020 E-ISSN 1913 40 alpha coefficient was calculated for 58 items set to be .84. The Craonbach's alpha coefficient of each factor identified after factor analysis and set to be.44 to .89 (Table 1) . These results indicate that questions of scale have appropriate internal consistency and demonstrate a construct.
Construct Validity and Identifying Aspects of Scale
To determine construct validity and identifying factors in items of scale, the exploratory factor analysis was used. Adequacy sample size tests for factor analysis was performed and the results showed that there are necessary conditions for factor analysis and can use this method (Table 2) .
For factor analysis first was used the principal component analysis method. Results showed that five factors explaining a total of 35.8% of the variance for the entire set of variables and show the variance of students' attitudes towards science (Table 3) . Five factors are explaining a total of 35.8% of the variance of scale and so have a fundamental role in explain the variance. Thus measuring attitudes toward science, is a multi-dimensional scale that its factors are explained the total variance. Table 5 shows mean and standard deviation of male and female students. Based on these results, female students had higher average than males. Table 6 shows results of multivariate analysis of variance (MANOVA) test of difference between two groups of male and female students. Based on these results, there are not any significant differences between groups. In fact, gender has no effect on their attitudes. Table 7 shows results of multivariate analysis of variance (MANOVA) test of differences between two groups of male and female students at each factor. Based on these results, there is significant difference between two groups of male and female in factor of Self-Motivated efforts at the level of at the level of P< 0.02. Table 8 shows the mean and standard deviation of the students in science and mathematics Based on these results, science students have higher average than the mathematics students. Table 9 shows results of MANOVA test of difference between two groups of science and mathematics students. Based on these results, there is no significant difference between two groups in attitude toward science at the level of P< 0.00. Table 10 shows results of multivariate analysis of variance (MANOVA) test of differences between two groups of sciences and mathematics students at each factor. Based on these results, there is a significant difference between two groups in factor of science is fun at the level of P< 0.00. Also, there is a significant difference between two groups in factor of classroom / teacher at the level of P< 0.03.
The Difference between Groups in Attitudes toward Science
Conclusions
The results of this study showed that the Persian form of attitude toward science scale has good validity and reliability (coefficient alpha .84) among secondary school students in Isfahan. The findings are congruent with of Simpson and Oliver (1990) , Atawater et al. (1995) , Greenfield (1997) and spellman and Oliver (2001) The results show that the scale is a multidimensional one. Five extracted factors identified in the exploratory factor analysis explaining a total of 35.8% of the variance for the entire set of variables and so five factors have a fundamental role in explain the variance. Thus, this multi-dimensional scale with its five factors namely science is fun, class / teacher, self -directed efforts, anxiety toward science and family model can measure secondary students attitudes towards so this Persian scale can be used in similar studies in this area. Owen et al. (2008) in exploratory factor analysis on this scale among secondary school students identified ten factors that in the confirmatory factor analysis, these factors decreased to the five factors namely science is fun for me, self-directed efforts, motivating science class, family models and peer models. Thus, the factors identified in this study in four cases are congruent with the results that Owen and colleagues (2008) and peer model has replaced with anxiety toward science among Iranian secondary students. In Osborne et al. (2000) report anxiety toward science has mentioned as a effective components of attitude toward science. These findings indicate that among the Iranian secondary students, peers and friends attitudes views can not be a effective factor on attitudes to science, while the parents attitudes to science is impressive in this field. Also Iranian secondary students' anxiety toward science and scientific issues is an effective factor in their view toward science.
Results show that the first factor, science is fun with 16.76% has highest explaining the variance. So the factor that makes students' attitudes students more positive toward science and attracts them to science is science is fun. The factors classroom / teacher and self-directed efforts respectively with 5.45% and 5.33% of variance play an equal role in the attitude of students toward science. This issue shows that the educational environment and school and classroom factors such as teacher, director and science curriculum can also be effective in student attitude towards science. The factors of anxiety toward science and family model respectively explain 3.59% and 3.65% of the variance, so play the lowest role among the factors in the scale of attitudes toward science. However, these findings indicate that students' anxiety toward science and family members' views toward science are effective in determining the secondary students' attitude towards science, but their affects are less than the effects of science is fun, classroom / teacher and self-directed efforts. Results show that there is not a significant difference between male and female students in attitudes toward science that mean according to the findings on the gender is not ineffective to determining their attitudes to science. Although this findings not congruent with result of Osberne and Collins (2000) but are in congruent with results of Greenfield (1997) and Osborne et al. (2003) . However, the third factor, namely the self-directed efforts, there was a significant difference between males and females and the average of female students were higher than male students. This means that female students have more self-directed efforts to succeed in science and improve their attitude towards science than their male peers. However, based on the results of this study, there is a significant different between science and mathematics students in attitudes toward science. Science students have more positive attitudes toward science than mathematics students. Furthermore in the first factors (science is fun) and second factor (classroom / teacher), the science students have higher average than the mathematics students.
In general, the results of this study are concluded that considering the importance an attractiveness of science in determining attitudes of students to science, science curricula planners in secondary education should pay more attention to this issue in future programs also it is important that educational authorities consider to key roles of teachers and environmental issued and science educators in science classes. We should consider that reducing anxiety toward science lead to improving positive attitude toward science so is recommended that science teachers have more attention to these issues. Families can also play an important role in attitude toward science so the parents' awareness of scientific issues can be important in this regard. The interesting finding is the less important role of peers and friends in attitudes toward science among the Iranian students so must identify the reasons of this issue and should be presented strategies for its improvement. It is recommended to researchers that use this validated scale in the other student groups and with regard to other components such as social class, academic performance, parents educational level, etc. Beaton, A., Martin, M. O., Mullis, I., Gonzalez, E. J., Smith, T. A., & Kelley, D. L. (1996) . Science Achievement in the Middle School Years: IEA's Third International Mathematics and Science Study, Chestnut Hill, MA: Boston College. Bennett, J. (2001) . The development and use of an instrument to assess students' attitude to the study of chemistry, International Journal of Science Education, 26, Taltont, E. L., & Simpson, R. D. (1985) . Relationships between peer and individual attitudes toward science among adolescent students, Science Education, 69, [19] [20] [21] [22] [23] [24] 55,32,57,15,8,50,3,26,25,29,21,11,51, 22,46,1,43,7,2,52,10 16.76 16.76 9.72 2 nd 47,31,28,18,16,20,17,5,4,19 22.21 5.45 3.16 3 rd 34,58,41,9,36,45,38,13,40 
